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$C$ Banach . $T:Carrow C$ ,
$||Tx-Ty||\leqq||x-y||$ $(\forall x, y\in C)$






. , $\{\alpha_{n}\},$ $\{\beta_{n}\},$ $\{\gamma_{n}\},$ $\{\alpha_{n}’\},$ $\{\beta_{n}’\},$ $\{\gamma_{n}’\}$ $[0, 1]$




, $\{u_{n}\}$ , $\{v_{n}\}$ $C$ . (1) , 1998 Y. Xu
. $\gamma_{n}=\gamma_{n}’,=0(\forall n\in N)$ , (1) Ishikawa , $\beta_{n}’=\gamma_{n}’=0$
$(\forall n\in N)$ , (1) Mann .






. , $\{\alpha_{n}\},$ $\{\beta_{n}\},$ $\{\gamma_{n}\},$ $\{\alpha_{n}’\},$ $\{\beta_{n}’\},$ $\{\gamma_{n}’,\}$ $[0, 1]$ (2) ,
{u ) $\{v_{n}\}$ $C$ . (3) G. E. Kim, H. Kiuchi
W. Takahashi 2002 .
, 1998 W. Takahashi T. Tamura Ishikawa











$\{x_{n}\}$ . , $\{\alpha_{n}\},$ $\{\beta_{n}\},$ $\{\alpha_{n}’\},$ $\{\beta_{n}’\}$
$[0, 1]$
$\alpha_{n}+\beta_{n}=\alpha_{n}’+\beta_{n}’=1$ $(\forall n\in N)$
, $\{u_{n}\},$ $\{v_{n}\}$ $C$
$\sum_{n=1}^{\infty}||u_{n}||<\infty$ , $\sum_{n=1}^{\infty}||v_{n}||<\infty$
, $\{u_{n}\}$ $\prime_{n}$ } $\mathit{0}$ ,
(Y. Xu).
1998 Y. Xu , $X$ Banach , $S$ : $Xarrow X$ ,
$f\in X$ , $T$ : $Xarrow X$ $Tx=x-Sx+f$ , (1)
. , 1998 Y. Xu , $C$ Banach ,
$T:Carrow C$ , (1) .
2002 L. Qihou , $C$ Banach , $T:Carrow C$ E
$L-\alpha$ Lipschitz ,
$\{\begin{array}{l}x_{1}\in Cx_{n+1}=\alpha_{n}x_{n}+\beta_{n}T^{n}y_{n}+\gamma_{n}u_{n}y_{n}=\alpha_{n}’x_{n}+\beta_{n}’T^{n}x_{n}+\gamma_{n}’v_{n}\end{array}$ (4)
$\{x_{n}\}$ . , $\{\alpha_{n}\},$ $\{\beta_{n}\},$ $\{\gamma_{n}\},$ $\{\alpha_{n}’\}.$’
$\{\beta_{n}’\},$ $\{\gamma_{n}’\}$ $[0, 1]$ (2) , $\{u_{n}\}\dot{)}\{v_{n}\}$ $C$ .
, G. E. Kim, H. Kiuchi W. Takahashi , $S.T$’
, (1) (3) . , $\mathrm{G}$ .
$\mathrm{E}$ . $\mathrm{K}\mathrm{i}\mathrm{m}$
H. Kiuchi (4) , L. Qihou .
3
$X$ Banach . $X$ , $x,$ $y\in X$ $||x||=||y||=1$ $x\neq y$
$|| \frac{x+y}{2}||<1$
154
. $X$ , $\epsilon j>0$ $\delta>0$ $\ovalbox{\tt\small REJECT}$




$\bullet$ Hilbert Banach .
$\bullet$
$l^{\mathrm{p}}$ Banach $(1 <p<\infty)$ .
, (1) (3) $\{\alpha_{n}\},$ $\{\beta_{n}\})\{\gamma_{n}\},$ $\{\alpha_{n}’\}$ , $\{\beta_{n}’\},$ $\{\gamma_{n}’\}$
$[0, 1]$ (2) , $\{u_{n}\},$ $\{v_{n}\}$ $C$ .
3.1 ([4]). $C$ Bana $ch$ , $S,$ $T$ $C$ $C$
$F(S)\cap F(T)\neq\emptyset$ . $\{x_{n}\}$ (3) . ,
$z\in F(S)\cap F(T)$ $\lim_{narrow\infty}||x_{n}-z||$ .
32([4]). $C$ Ban$ach$ , $T$ $C$ $C$
. (1) $\{x_{n}\}$
(i) $a,$ $b\in R$ (O<a\leqq b<l)& $\alpha_{n},$ $\beta_{n}\in[a, b],$ $\beta_{n}’\in[0, b]$ ,
(ii) $a,$ $b\in R(0<a\leqq b<1)$ $\alpha_{n}’,$ $\beta_{n}’\in[a, b],$ $\beta_{n}\in[a, 1]$
. , $\lim_{narrow\infty}(x_{n}-Tx_{n})=\mathit{0}$ .
Banach $X$ $j$ $\delta$ : $[0, 2]arrow[0,1]$
$\text{ }$ .




$\bullet$ $X$ , $\delta(\epsilon)>0(\forall\epsilon\in(0,2])$ .
33(Mazur). $K$ Bana$ch$ , $\overline{\mathrm{c}\mathrm{o}}K$
.
3.1, 32, 33 .
34([4]). $C$ Bana$ch$ , $T$ $C$ $C$
. (1) $\{x_{n}\}$
(i) $a,$ $b\in R(0<a\leqq b<1)$ $\alpha_{n},$ $\beta_{n}\in[a, b],$ $\beta_{n}’\in[0, b]$ ,
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(ii) $a,$ $b\in R(0<a\leqq b<1)$ [ $\alpha_{n}’,$ $\beta_{n}’\in[a, b],$ $\beta_{n}\in[a, 1]$
. , $T(C)\cup\{u_{n}\}$ $C$ \nearrow }
$\mathrm{h}^{*}\{x_{7\mathrm{t}}\}$ $l\mathrm{h}T$
.
, 1998 W. Takahashi T. Tamura
$\mathrm{A}^{\backslash }$ Ishikawa
.
35([9]). $C$ Bana $ch$ , $S,$ $T$ $C$ $C$
$S(C)\cup T(C)$ $C$ $F(S)\cap F(T)\neq\emptyset$ .
$\{x_{n}\}$
$x_{1}\in C$ , $x_{n+1}=\alpha_{n}x_{n}+\beta_{n}S[\alpha_{n}’x_{n}+\beta_{n}’Tx_{n}]$
. , $\alpha_{n},$ $\alpha_{n}’,$ $\beta_{n},$ $\beta_{n}’\in[0,1],$ $\alpha_{n}+\beta_{n}=1,$ $\alpha_{n}’+\beta_{n}’=1$ .
(i) $a,$ $b\in R(0<a\leqq b<1)$ { $\beta_{n}\in[a, b],$ $\beta_{n}’\in[0, b]$ .
$x_{n_{1}}arrow y$ $y\in F(S)$ .
(ii) $a,$ $b\in R(0<a\leqq b<1)$ { \beta $\in[a, 1],$ $\beta_{n}’\in[a, b]$ 2
$x_{n_{i}}arrow y$ $y\in F(T)$ .
(iii) $a,$ $b\in R(0<a\leqq b<1)$ { $\beta_{n},$ $\beta_{n}’\in[a, b]$ , $x_{n_{1}}\prec y$
$y\in F(S)\cap F(T)$ .
, .
36([9]). $C$ Bana$ch$ , $S,$ $T$ { $C$
$>$ $C$ {
$S(C)\cup T(C)$ $C$ \vee ‘ $F(S)\cap F(T)\neq\emptyset$ ,
$\{x_{n}\}$
$x_{1}\in C$ , $x_{n+1}=\alpha_{n}x_{n}+\beta_{n}S[\alpha_{n}’x_{n}+\beta_{n}’Tx_{n}]$
. , $\alpha_{n},$ $\alpha_{n}’,$ $\beta_{n},$ $\beta_{n}’\in[0,1],$ $\alpha_{n}+\beta_{n}=1,$ $\alpha_{n}’+\beta_{n}’=1$
. , $a,$ $b\in R(0<a\leqq b<1)$ $\beta_{n},$ $\beta_{n}’\in[a, b]$ &f, {x (
$S$ $T$
.
37([9]). $C$ Ban$ach$ , $S$ , T&2 $C$ $>$ $C$
$F(S)\cap F(T)\neq\emptyset$ . $P$ $C$ $F(S)\cap F(T)$ .
$1/\backslash \grave{\int}\text{ }\nearrow\backslash \{x_{n}\}\delta\grave{\grave{\backslash }}$
$x_{1}\in C$ , $x_{n+1}=\alpha_{n}x_{n}+\beta_{n}S[\alpha_{n}’x_{n}+\beta_{n}’Tx_{n}]$
. , $\alpha_{n},$ $\alpha_{n}’,$ $\beta_{n},$ $\beta_{n}’\in[0,1$ , $\alpha_{n}+\beta_{n}=1,$ $\alpha_{n}’+\beta_{n}’=1$
. , $\{Px_{n}\}$ $F(S)\cap F(T)$ .
.
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3.8([5]). $C$ Ban$ach$ , $S,$ $T$ $C$ $C$
$F(S)\cap F(T)\neq\emptyset$ . $\{x_{n}\}$ (3) $f$
$\{p_{n}\}$
$p_{1}=x_{1}$ , $p_{n+1}=\alpha_{n}p_{n}+\beta_{n}Sy_{n}+\gamma_{n_{\sim}^{X_{1}}}(n\in N)$




39([5]). $C$ Bana$ch$ , $S,$ $T$ $C$ $C$
$F(S)\cap F(T)\neq\emptyset$ . $\{x_{n}\}$ (3) .
(i) $a,$ $b\in R(0<a\leqq b<1)$ ( $\beta_{n}\in[a, b],$ $\beta_{n}’\in[0, b]$ ,
x $iarrow z$ $z\in F(S)$ .
(ii) $a,$ $b\in R(0<a\leqq b<1)\}$ \beta $\in[a, 1],$ $\beta_{n}’\in[a, b]$ $j$
$xn\text{ }$ \rightarrow z $z\in F(T)$ .
(iii) $a,$ $b\in R(0<a\leqq b<1)$ ,($\mathit{3}_{n},$ $\beta_{Tl}’\in[a, b]$ , $x_{n_{i}}arrow z$
$z\in F(S)\cap F(T)$ .
. (i) $a,$ $b\in R(0<a\leqq b<1)$ $\beta_{n}\in[a, b],$ $\beta_{n}’\in[0, b]$
, $xn\text{ }$ \rightarrow z . $Sz\neq z$ .
$w\in F(S)\cap F(T)$ : $c= \lim_{narrow\infty}||x_{n}-w||$ 3.1
. $x_{n_{i}}arrow z$ , $||z-w||=c$ . , $Sz\neq z$ $c>0$ .
$\beta’\in[0, b]$ $S[\beta’Tz+(1-\beta’)z]\neq z$ . , $\beta’=0$
$S[\beta’Tz+(1-\beta’)z]=z$ $Sz=z$ , . , $\beta’\in(0,|b|$ (
$S[\beta’Tz+(1-\beta’)z]=z$ , $X$ $Tz=z$ . ) $z=$
$S[\beta’Tz+(1-\beta’)z]=Sz$ . . , $||S[\beta’Tz+(1-\beta’)z]-w||\leqq c$
.
$\sqrt{}^{\backslash }R\}_{-:}^{arrow}$
$D=\{(\alpha, \beta, \gamma, \alpha’, \beta_{\backslash }’\gamma’)\in[0,1]\mathrm{x}[a, b]\cross[0,1]\cross[0,1]\cross[0, b]\cross[0,1]|$
$\alpha+\beta+\gamma=1,$ $\alpha’+\beta’+\gamma’,=1\}$
) $D$ $g$
$g(\alpha, \beta, \gamma, \alpha’, \beta’, \gamma’)=||\alpha z+\beta S[\alpha’z+\beta’Tz+\gamma’z]+\gamma w-w||$ $(\forall(\alpha, \beta, \gamma, \alpha’, \beta’, \gamma’)\in D)$
: $a\leqq\beta\leqq b$ $X$ , $(\alpha, \beta, \gamma, \alpha’, \beta’, \gamma’)\in D$
$g(\alpha, \beta, \gamma, \alpha’, \beta’, \gamma’)<c$ . $g$ $D$ $D$ , $\epsilon>0$
.) $(\alpha, \beta, \gamma, \alpha’, \beta’, \gamma’)\in D$ $g(\alpha, \beta, \gamma, \alpha’, \beta’, \gamma’)<c-\epsilon$ .
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$-X,$ $i_{0} \in N\delta\grave{\grave{3}}\gamma_{\mp}\text{ _{}:}-\mathrm{F}\grave{\grave{\text{ }} }\mathit{0})\mathrm{g}ffl_{\backslash }\xi \text{ }i\geqq i_{0}l^{\propto}-\text{ _{}\backslash }\text{ }||x_{n_{\mathrm{i}}}-z||<\frac{\in}{4}$ $\gamma_{n_{\mathrm{i}}}’||v_{n_{i}}-z||<$
$\frac{\mathit{6}}{4}$









. . , $Sz=z$ , .
(ii) (i) :(iii) (i) (ii) .
38 , 36 .
3.10([5]). $C$ Bana $ch$ , $S,$ $T$ $C$ $C$
, $S(C)$ $C$ $F(S)\cap F(T)\neq\emptyset$ .
$\{x_{n}\}$ $(_{\backslash }3)$ . $a,$ $b\in R(0<a\leqq b<1)$
$\beta_{n},$ $\beta_{n}’\in[a, b]$ , $\{x_{n}\}$ $S$ $T$ .
. 38 : $u\text{ }=x_{1}(\forall n\in N)$
$\mathfrak{h}\backslash$ .
$\{x_{n}\}$ $C$ , $\{x_{n}\}$ $\{x_{n_{\mathrm{i}}}\}$ $z\in C$
$x_{n_{\mathrm{i}}}arrow z$ . , 39 , $z\in F(S)\cap F(.T)$ . 7
3.1 , $\lim_{narrow\infty}||x_{n}-z||=0$ .
3.7 , 3.12
$\grave{\grave{1}}$ .
3.11 ([10]). $\{a_{n}\}$ $\{b_{n}\}$ . $\sum_{n=l}^{\infty}$ $b\text{ }<\infty$ , $n\in N$ (
$a_{n+1}\leqq a_{n}+b_{n}$
, $\lim a_{n}$ .
$narrow\infty$
3.12([5]). $C$ Bana$ch$ , $S,$ $T$ $C$ 1 $C$ J[
$F(S)\cap F(T)\neq\emptyset$ . $P$ $C$ $F(S)\cap F(T)$ ,
$\{x_{n}\}$ (3) . , $\{Px_{n}\}$ { $S$ $T$
.






, 3.11 : $\lim_{narrow\infty}$ llPx $x_{n}||$ . , $\lim_{narrow\infty}||Px_{n}-x_{n}||=r$
, , $n,$ $k\in N$
$||Px_{n}-x_{n+k}|| \leqq||Px_{n}-x_{n}||+\sum_{l=0}^{k-1}(\gamma_{n+l}+\gamma_{n+l}’)M$ (5)
.
$\{Px_{n}\}$ Cauchy . $\wedge$, $r=0$ .
$\epsilon>0$ $n_{0}\in N$ , $n\geqq n_{0}$ llPx $x_{n}||<\epsilon$








. ; $\{Px_{n}\}$ Cauchy . , $r>0$ , $\{Px_{n}\}$
Cauchy . , $\in>0$ $\{Px_{n}\}$ $IJ$ $\{Px_{n_{\mathrm{i}}}\},$ $\{Px_{m_{\mathrm{i}}}\}$
. $i\in N$ $||Px_{n_{1}}-Px_{m_{t}}||\geqq’$. . , $d>0$
$(r+d)(1- \delta(\frac{\epsilon}{r+d}))<r$
, $n_{0}\in N$ , $n\geqq n_{0}$ } $||Px_{n}-x_{n|}^{1}|<r+ \frac{d}{4}$
$\sum_{n=n_{0}}^{\infty}(\gamma_{n}+\gamma_{n}’)M<\frac{d}{4}(1-\delta(\frac{\Xi}{r+d}))$
. , $n_{\mathrm{i}},$ $m_{i}\geqq n_{0}$ $||Px_{n_{\mathrm{i}}}-Px_{m_{i}}||\geqq\epsilon$ .
$l\geqq n_{i},$ $rn_{i}$






$<(r+ \frac{d}{2})(1-\delta(\frac{\epsilon}{r+d/2}))+\frac{d}{4}($ $1- \mathrm{a}(\frac{\in}{r+d}))$
$\leqq(r+d)(1-\delta(\frac{\epsilon}{r+d}))-\frac{d}{4}($ $1- \delta(\frac{\epsilon}{r-+d}))$
$<r- \frac{d}{4}(1-\delta(\frac{\epsilon}{r+d}))$
. $larrow\infty$ ., $r \leqq r-\frac{d}{4}(1-\delta(\frac{\epsilon}{r+d}))$ . .
, $\{Px_{n}\}$ Cauchy .
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